Since the radio signature of our own Milky Way was detected in 1931, galaxies have been observed from ultra-high-energy gamma rays to long-wavelength radio waves, providing fundamental insights into their formation, evolution and structural components.
Unveiling the secrets of some of the best-observed galaxies, this atlas contains over 250 full-color images spanning the whole electromagnetic spectrum. The accompanying text explains why we see the component stars, gas and dust through different radiation processes, and describes the telescopes and instruments used.
This atlas is a valuable reference resource on galaxies for students seeking an overview of multiwavelength observations and what they tell us, and for researchers needing detailed summaries of individual galaxies. An accompaying website, hosted by the author, contains slide shows of the galaxies covered in this book. This is available at www.cambridge.org/9780521620628.
Glen Mackie is a Lecturer in the Centre for Astrophysics and Supercomputing and Assistant Coordinator of Swinburne Astronomy Online (SAO) at Swinburne University of Technology. His research interests include galaxy formation and evolution in the rich cluster environment, multiwavelength properties of galaxies, galaxy interactions and mergers, astronomy education and history. 
Preface
In the early 1930s Karl Jansky 1 detected the center of our Galaxy in radio waves at a wavelength of 14.6 m or a frequency of 20.5 MHz. Until this time all observations of galaxies had been made in the optical region, which has radiation with wavelengths between 330 and 800 nanometers. Galaxies that can be seen by eye, appearing as faint, cloud-like objects, are the two Magellanic Clouds (named after the Portuguese explorer Ferdinand Magellan) in the southern hemisphere and the Andromeda Galaxy (NGC 224 or Messier 31) in the northern hemisphere. Observers with very good eyesight may also detect NGC 598/M 33, in the constellation Triangulum. We also get a myopic view of nearby stars (about 6000 within a few thousand light-years) and a wide-field view of diffuse light, "the Milky Way", from distant stars, near the plane of our own Galaxy.
Since the early seventeenth century, telescopes have provided higher resolution observations to fainter brightness levels than possible with the eye. In 2009 the world celebrated the International Year of Astronomy (IYA), as sanctioned by the United Nations and directed by the International Astronomical Union partly to celebrate 400 years of telescopic observations since the initial endeavors of Thomas Harriot and Galileo Galilei.
In terms of effective galaxy research tools, we had to wait until the mid-nineteenth century for large telescopes to be built. Observations by eye, photography and by spectroscopy all played vital roles. The Andromeda Galaxy, and others, became known as "spiral nebulae" and came under close scrutiny. The nature and content of the spiral nebulae were increasingly debated until the mid-1920s when their true distances were revealed. The spiral nebulae were not part of our Galaxy, which many had thought constituted the Universe. They were separate, distant galaxies in their own right. Almost overnight, the true nature of the Universe was discovered. Our Galaxy was one of billions.
Since Jansky's breakthrough in the early 1930s astronomers interested in studying the formation and evolution of galaxies have rapidly ventured into other regions of the electromagnetic spectrum. In 1951 Ewen and Purcell discovered 21 cm radio emission from interstellar hydrogen, as predicted by Van de Hulst in 1945. In 1961 the satellite Explorer 11 detected 22 events from high-energy gamma rays (and 22,000 events due to charged cosmic rays!). The first extrasolar X-ray source was detected in 1962, using a sounding rocket, by the X-ray astronomy group at American Science and Engineering. In the late 1960s Neugebauer and Leighton completed the first major near-infrared survey of the sky. From 1968 onwards Orbiting Astronomical Observatory (OAO) satellites provided the first detections of sources in the ultraviolet. In 1987 the James Clerk Maxwell Telescope (JCMT) began dedicated observations in the submillimeter region. The optical and near-infrared regions have also benefited by advances in instrumentation and active and adaptive optics on the latest generation of very large ground-based telescopes. Near-diffraction-limited observing has been achieved by placing telescopes above the Earth's atmosphere (e.g. the Hubble Space Telescope since 1990).
Radiation from all regions of the electromagnetic spectrum has now been detected from galaxies. These observations have utilized telescopes at ground-based observatories (many located at high-altitude mountain sites), telescopes in aircraft (>10 km altitude), detectors on balloons that voyaged to the upper atmosphere (30-40 km altitude), instrument payloads on rockets that reached space, observatory satellites in Earth and solar orbit, as well as instruments aboard planetary missions journeying through the Solar System. www.cambridge.org © in this web service Cambridge University Press Cambridge University Press 978-0-521-62062-8 -The Multiwavelength Atlas of Galaxies Glen Mackie Frontmatter More information
This atlas is a compendium of galaxy images spanning the gamma ray, X-ray, ultraviolet, optical, infrared, submillimeter and radio regions of the electromagnetic spectrum. Explanatory text describes how different radiation is produced, which objects (i.e. cold, warm or hot gas, dust, stars, particles, atoms and molecules) it originates from, and what types of telescopes are used to detect it. The galaxies are divided into categories of normal, interacting, merging, starburst and active, though many have been classified across one or more categories.
The purpose of this atlas is to display and describe some of the best multiwavelength images of galaxies. The images originate from a variety of telescopes, instruments and detectors, and therefore possess wide ranges of signal-to-noise, 2 angular resolution, sampling or pixel sizes and fields of view.
The atlas consists of four parts. The first part introduces galaxies, discusses the atlas sample, categories of galaxies and properties of the sample. Part 2 (page 29) describes the various origins of radiation emitted by galaxies and presents some important galaxy research topics that use multiwavelength observations. Part 3 (page 55) discusses multiwavelength radiation from the Galactic center and finishes with all-sky multiwavelength images of our Galaxy. Part 4 (page 67) comprises the multiwavelength atlas images with scientific 2 Signal-to-noise is a measure of the amount of detected radiation from a source above the inherent radiation or noise of the detector and background signal.
descriptions from the literature. The book concludes (page 219) with appendices describing telescopes and instruments, image sources, technical descriptions of each image, a cross-reference list of galaxies, and example plots of spectral energy distributions. General text references and atlas galaxy references are also given.
The images presented will help the general reader appreciate the incredible information content of multiwavelength observations without needing an extensive scientific or mathematical background. The accompanying text provides specific discussion of galaxy properties, and astronomical radiation origins and processes useful for those wanting more astrophysics content. Research summaries of individual atlas galaxies are given for those interested in more detailed multiwavelength information.
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